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(54) COMPOSITION FOR FORMING RLM AND MATERIAL FOR FORMING INSULATION RLM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition capable of forming a coating film excellent in thickness 
uniformity, hardness and dielectric properties by incorporating a specific alkoxysilane hydrolyzate and/or its 
condensate and a silane compound having a specified b.p. into the same. 

SOLUTION: This composition contains (A) a hydrolyzate of a compound represented by the formula: RlaSi(OR2)4-a 
and/or its condensate and (B) a silane compound having a b.p. of 300" C or higher under normal pressure. In the 
formula, Rl and R2 are each a monovalent organic group. Preferably, ingredient A is a condensate of hydrolyzate and 
has a wt average mol.wt of 800-100,000. Ingredient A takes a two-dimensional or three-dimensional structure as a 
base polymer for film formation. When applied to a substrate (e.g, a silicone wafer) e.g. by spin coating, the composition 
can fill the grooves among fine patterns and, when heated, undergoes the hydrolysis and condensation of ingredients A 
and B to form a high-mol.-wL polyorganosilixane, thus forming a glassy or giant polymer film. 
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t»*¥ai (A) -fe^R' . Si (ORM 4-. 
(R« *3J:l/R« ttlSI-f t«<CoTif>TtJ:<s 1« 

(B) ^itffif ©S>^!6J 3 0 0X:&>±V»>i'>9>it^ 



[51*^1] (A) Tf2-«:^ (1) vm^ti^it^ 

R» • S i (0R2 ) 4.. '••(!) 
*e>OTC (B) «JE-eO»^dS3 0 0'CJK±"C*)'5i/7 

[»*«2] (A) (^±;!iP7k^«»«i^ife^g) 10 
1 0 0SfiS5Jw*fUT> (B) JS5>*5i^8 0SSfflT 

t5S*3g 3 ] ?8*s 1 ^m(omLm^htii> ^ ^ 

10 0 0 1] 
[0 0 0 2] 

y ;^' (S i 02 ") ^;5^^ffi$^LTV^5o ^UT. iS^. 
OG (Spin on Glass) Wkt^^fi^r- V 

flc«^*^oK«mi-m\ ^^«soGtP^ff^^55^ so 

(Dm^i&mm*-m^^tix^\) . tyh^sox. xvm^ 

[0 0 0 3] -tr-e. #M¥6-1 8 1 2 0 

[0 0 0 4] ^fc. WOSe/OO? 5 8-§-^«(Ctt. 
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[0 0 0 5] 4*W¥3-20 3 7 7-§-^at;iJl, 

g^T'yX^lwJi^^S^froySi^XfcoX 

x;[}P7K^J^i» LX# lb tu5K{b«i*Sffi?i5^ffl^* 
«xat>5o 

[0 0 0 6] LtS^L. ±150<t5lr, 'yy^it-^mz^ 
10 0 0 7] 

(1. i|i^(*:^^/jr^{;:*5*t5jiFB^*fe^^i:LX5g^/.C. 
[0 0 0 8] 

{wm^mcT^ititxD^m *iswtt. (A) Tia- 

(1) xwt^fi^it'^m (fiilT r^b-^i^ (1) J <!: 

r (A) J«5>j *)«>i^ll riq7K5W»»'&i^j .* 

b) . 

R» « S i (OR2 ) 4- •• •(!) 

(Ri *5J:05R2 rt:|?J-x-tjS/.?oXV>Xtj«t<. im 

(omWi^^TT^y^. aiio-2osft^^i-, ) *e>o5(c 
(B) nmx(DmMst*^zoor:^M,xh^i^y>it^(&i 
(£AT r (B) th^^b) s ^^m^^:it^^ 

(A) (^±A07)c^«l#4ftJ»») 1 OOfiSaSId 

MUX. (B) fie:$^';dU'-8 0mS$^Xfe5ri:d5#^ 

[0 0 0 9] 

y-r-irUX. {k-g-* (1) Oft!7jc5WWie^4fei*5-»:^ 
--Z^CTc&tJ/^^it^^ (B) iyyi^it^m^ 

fi^SrfT*?^. ib^^Si (1) (DlByi^m^lS^i^t 
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mhtibmft. ^mm^-mx\ w-mt\z^ti. 

[0 0 101 -c-c. ±fB;!iD*5>««fetii. ±fSfk'&ifei 
(1) \ctttii>R^ o-m-r-^xtm7i^^^tix\^^ 

it^^ (1) oiD7k^>«<Kio->7y-/PSdsje'&LTS 

i-O-S if^^^J^^l^Tzi^OVh^tiK :^W^X 

[0 0 11] £JIT. :^WM\^m\^^hixi> (A) 
. (B) ^5>/jr<!flcoi^riftMU l^:t^T% ^^BjoiSjS 

rooi 21 (A) 

±S5-jS:^ (1) T^^n-S^k-g^itS^ (1) icisi^T. 1 

hx<. ^h\z7i^mm^r^yy^mi-^j:^\cm^^tix 

t^-CtJ:t\ -Itt^ (1) ^-*3^^T. Ty-/vStLT 

(0 0 1 31 (1) x-m^tizit^(^(DMri^mt 

V'. ^ h^-n-7'n3i<^i^v^7>'. i s o- 

-s e c-:/ h^v'v'^^'. rhy-tert-r/h:^ 

-yod^:3^i/v^7:^x yf^/^hy- i s o~:7'Dd^^i/ 

-s e c-:/h^">i/^i^x ^f^/Uhy- t e r t-:/ 

y^ h^^>i^y>. 3i^/^h])=^h^i^'>y>. 
hy-n-7'n2K:3|f^'>->7:^x ^i^/uhy- i s o-zT 

^/Uhy-s c c-:/h^v">7>. aif^/l-hy- t e 
r t~:/h^v^i^7:/. 3L^/i^hVy^/^'>->y>. 

b'-/Uhy-n-"7'D3K:^->v^7V, ir^/Why- 
i s o-7'PJK^>'i/7>'. bT-zUhy-n-y^h^v' 



hy- t e r t-:/h^v-'>^:^. fi^/uh y :7 3:y^ 
i/i/y^'. n-yntVl-h y> n-T'ci 
e/WhyaLh^^v-v-y^^x n-:/pf/Why-n~7'D 
.3K^->'>7V. n-T'ne/Uhy- i s o-:/P2K:3|ri/ 
'yyy. n-^p tVw H y -n-:/ h^->i/y n- 
T'nt'/Uhy- s e c-y h=¥v->7>. n-T'of/U 
hy- t e r t-y ^#v'•>7>'^ n-T'nfc'/UKy^ 

a:y:3ri/'>7:/> i - P f /V h y ;^ h i 

10 -ypf/U'hy3:h^i/i/7:^s i -T'ofcfyWhy-n 
-T'pjK^i^V^V. i -T'ofc'/Uhy- i s o-T'o 

i^^^yi/yy. i -T'p tr/^hy-n-:/ h^^ev'-Vy . 

i -T'PtVUhy-s e c-y h^;/i/y>', i- 
T'p t'/U h y - t e r t — :^ h^\yi/y>^ i — T^p f 
/uhy ^a/^^i^i^yV. n-:/^/Uhy-?< h^">i^7 
y^ n-zf^/i^hV^^h^i^i^y::^. n-y^^/i-h})- 

n-y^^t^^i^i^yy. n-y^/Uhy- i s o-:/P 
7K#'>'>7V. n~yf-/i-hl}-n-:fh^^y'yy'y. 
n-T'^/Uh y - s e c-T" h^'>i/7Vx n-^^/U 
20 by- t e r t-l/h^v'v'y:/. n-Zf^/i^hVy^ 
y^'yi/yy^ s e c -y^^/Uh }} h^->->y>. s 
e c-r/f'/W- i - h y^ h:^->'>7>'. sec->^^ 
/V— hy-n-T^PzK^i^i/yi^. sec-yf^/W-h 

y- i s o-:/p3K^^/->7V, s e c-:/f"/u- hy 

-n-y h^i^->^>s s e c-:/^/U- hy-s e c 
-:7' h=¥'>v'7>. s e c -T'^/U- h y - t e r t- 

y. t-yf^/i-hy 7f h^i:^->7>'. t-^^^/H-ya^ 

h^ri^v'yV. t-y^/Why-n-":7'P3K^v">7 

30 t h y — i s o ~7'«3 2K^->i^7^v t- 
:/'^/i^hV-n-yh^i^i^y>. t-:/f^ywhy-s 

e c-y h^'>v^7:/> t-lT'^/l-hy- t e r t->^ 

y :t.=>/uh V - n-y^^^i^i^y^. y^=^/i^b 
y- i s o-ypjK^v'v'y:/, 73i=/vhy-n-:^ 

h^->i^7>'. ^iSi/l'hy-s e c-y h^->->7 
yaL^i/i^hV-t e r t-:/h:^'>i/yi^, ^zcr^ 

40 i^?^'^^Ui>:t,Y>^i^i/'yy, 'y?i^/U-i/-n-yn^ 
^->->y>. -y:^^tv-^j- \ s o -T'ojjf^i^i/y 
y^ i>^'f';v--J-n-:/V^iyiyy:y. i^^f-yu-v? 
-se c->^h=^v^->7:/s v?;'^/U-i^- t e r t- 

V^i^^yy^y^ v^^i^/vi^ai h^'>'>7>'. i^^i 
f^/u-i^-n-T'PsK^^'^i/yV. v?3if^/u-i^~ i s 

yV, s e c -l/h^v'v^y i^J:^ 

/U-v?- t e r t-yh^'>i^7V. i^Ji^/Uv^^a:/ 
50 ^i/i/y:y^ v^-n-T'Pt^/Wi^^ h^v^v^y^-, v?- 
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-n-^o^^i^i^yl^, v^-n-T'ofcVu-v/- i s 

>>y l^s iz-n-T'nfcVU-i?- t e r t h^'> 

-i s o-yti\f/Ui^?i h^>i^7>. i^-i so--/ 
u\^/Ui^:sih^->i^y>. i/- i s .o-:/Dlf/^-i/- 
n~7'l:I2K=¥v'v'7>'^ i^— i s o—Zf^ fcVu-*/- i 
s o-T'nd^^i^v^yVx C^- i s o-T'otW-v^- io 
n->^ h=^->->7>. i^- i s o-T'ntf/U-i;- s e 
c h^*>*>y i s o-T'neyU-v^- t e 

r t-T" hA^v'v'y:^^ v^- i s o -T'n t^/U-i;-^ 

n-ypjK5^*>'>7:^^ C^-n— i s o- 
:/D;!K^->->y:^. v^-n-:/^/U- i?-n-:/h:^C^ 

V. i^- t e r t-yh^'>v^7V^ 

i^-n--:/f^/W-v^-:7 3iy ^v-i/^^-. v?- sec- 20 
Z^'f'/UiP;^ h^i^i^y^". i^- s e c -^"^iWJ^SL 
i/i/y^y. v^-s e c -T'^/i'- v^- n -T'niiK^v^'y 
s e c-:/^/!^--:^- i s o-7'nsK^v"> 

i^- s e c -yf^/V— v^— s e c h^v'v'^ 
— sec — yf^/l'— v^— t e r t — V^i^^yy^^ i> 
-s e c-:/^/W'-i^-7jcy:¥i^'>7y. i^- t e r 
t K^.'>'>7>x t e r t -Zf'f-JVi/ 

Y^^y^yy^^s i^— t e r t -y^/U-v^-n-yo 
jK^i/'VyVx t e r t -T'f'/W-i^- i s o 30 
P2K^^i^5^7>. i^-t e r t -r/f'/U-i^- n h 
^i^i/yy^ v^- t e r t-:^f^y^-v^-s e c-:/h 
^•/i/^V^ v^— t e r t — t e r t -:/ 
h^->i^7>'. i^- t e r t 

7:/, i s o-:/u^^i^i^yy, iy 

ysiZ^^tv-^y-Ti-zfV^^y'yyy. ^yy ^=:^fV-i/- 
s e c->^h^->->7i^x v?7 3tzi/U-i;- t e r t- 

=^/^^hV ^ h^i^'yyy. y -r ^ y T'n f/u h y p< h 

y v^K^i^T'nfcf/Uhyai h^v^i^yV. v-hy:7n 
DT'nfc'/i^hy h=^->->7:/> 7-hy:7DDyntr 
/uhV^h ^'y'yy >fj:^i:mfi> C i: jd^-Ct 5, 
100 14] ff^U<(i. 7^ hy;^ h^>zyyy. -r h 

- i s o —yo Tt^^iyi^y y, f hyy^y^i^iy 
yy. ^f'/H-yy h^iyi^yy. yf^/why^^h^i/ 50 



^^/Uhy-n-T'osK^Vt^yy, j;tf^/Uh 
y - i s o-yD7j?^'>'>.7V, aif^/uhyy h^->'> 
7:^, j:f'/Uhyj:h^>^v'7V. f-zH-y p( h^v' 

->7>^x ir=/H*y3: h^'>">7>'x 7*=/whyyh 

^i/->7V. h y 31 h^v^i/7:/x v^y^/ui/ 

h^'>v'7:^x v^;^f^/Uv^j: h^v^v^7^x v^^i^f^/l- 
h^'>v'7^^x v?J^^/Wv?3: h^v^'>7>'> v^^oL 

hy;^^/^^y 7^ h^v-v'7:/x h y yf'/t'^y^i h:ar 

'>'>7:^x i> y^j^^/i-^y > h^'>i/7>'x hy^if^/u 

^yai h^i^->7:^x h y h=¥->i^7 
hy 7^-/v^yj^h^->v^7>T^5o CiLf^ 
fix lSfe^>i.^*12S£it±^|^^lc«ffiLttJ:i/\ 
[0 0 15] (1) 0*D7lc5W»ie-&i|^r**)5 

(A) ^^n. hibf)^cib. it^m (1) ^*7}c^«»x 

\^^hti^'ikW^^(D^T\^. it^^ (1) SriS-a^L 

(1) ^;!iD7K^^-ie'&*^T. -fb-g^ife (1) (75;(JD7K5> 
»«i^^^-r^Cii:;6s$f*Li\ (A) ^^(OxKy;^^ 

fi. ^ff^L<*i. 8 0 0-10 0, 0 0 0. 

L<fi. 1. OOO'-SO. OOOX-fc'So 
[0 0 16] *«WIC*3V^X. (A) fiK^tt. la*^ 

[0 0 17] (B) 

(B) ^55^11. «ffi-e(O»jS;&5 3 0 0t:£A±-Cfc6i^7 

yit^^X-h^. ±f2^JET'<7?;^^;J5 3 0 0*CJeil±T-fc 
^'>7V^b'^i^i: LTIi. -9?!Ix*^x "T h7>^3iy^r'>i^ 
7>'x T^hT^^^ (p« h=^i^) *>7>'x xh7 

njK^ri/it h^i:/) '>7:^x T'hy^y^ (i so-T'n 
'>7>^x ■7'h7=^;^ (n-yh^'>3i 
h^v') ^-7^. T^hT^:'^ (s e c-:/h^*>3i h=3^ 
yyy. y- Yy^:^ (t e r x-'fV^'y^Y^ 

'» V'7^^x 'rh7=^;^ (7aLi=::^->3i h^i^) \/y 

y. y-Vy^:^ h^->- n -7'n:if:^v') i^7^^x 
7'h7^-^ (3: h^r-n-7'n:^?:^v^) v-7:^. xh7 
=¥:^ (n-7'D;i<^v'-n-7'n2K^i/) v^7:^x 
7^:^ (i s o-:/n3K:^i/-n-7'nzK^i^) i^7 

fVy^T. (n-P^h=¥i/-n-rn3K:^i/) i/7 

r Vy^T. (s e c-y h=^>'-n->^D3K:^'» 
v'7^'x -r h7=^:^ ( t e r t h ^i^- n -T'nsK 
i^7>-. ■7^h7=^X (7 n-T'ojK^^r 

v'7:/x -r h7^:?^ (> h=^->- i s o->^d3K^ 
'» v'7:^x y- Vy^Ts (zc h^- i s o-^'o^^ 

i^7Vx '^h7^:^ (n-'^V2^^i/- i s o-Zf 
ozK^'» v'7>'x •rh7=^;^ (i s o-T'n^J^drv-- 
i s o-:/a^i^i/) iyyy, Thy^^ (n-^ 
y- i s o-y^^^i^) >yy. ^ h7^;^ (sec 
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( t e r t-yh^'y- i s o-T'ozK^C^) 

h7=^;^ ( i s o-T'DjK^v'ai h=^>') i/y 

r (s e C-y h=¥i/3ih^i^3ih;J|E^'» 

y-Vy^Ts (t e r t -7" h ^v-^i h io 

f— i s o-T'o^K^^v^i^a^f-^^, n-^h 
^'>->a:^f->', ^^f— s e c-y h^•>">D=3^f■ 
:^. ^=^•t^- t e r t->^.h=^'>->ci^f-:^. ^ai/^ 

i s o-'f^i^^^y'y^yyy, ^^f'-n- 
^Y^^y^y^yy^s --=^f— s e c -T' h^^i^v^i/^ 
y. -^^rf— t e r t — ^ h =^">i^'>7 ^^-fVzz. 20 

ir-^^- i s o~7'od<:^'» 
\f7.,{^^'^-n-ZfV^'y) Tf^V. K-x (-^^i^- 
s e c-:/h^-» /^^y. t*;^ (^^f-- t e r t- 

^y, \i'y^ (--^■t^rc h^'>'>y/u) :r,^y^ \fy. 

V. t';^ (^^1^- t e r t -T'h^i^) t*;^ 30 

(vN.^f-7^y i^i^v^y/U) oi^^-, 1, 3, 5, 7- 
>h7-n-yD2K^i/-l. 3, 5, 7— rh7^^ 
hyv^D^f-^-, 1, 3. 5. l-y-Vy- 
i s o -T'Pd^'^P'V- 1, 3, 5, 7-'r h7;^^/W'> 
^viT'Vyi/zi^^y^ 1, 3, 5. 7-Th7-n- 
-fV^y-l, 3. 5, 7-7^ h^i^f'/l-v^^ciT' h7 
•>D^■t^:^, 1, 3, 5. 7-x h7-s e c-T'h^ 
3, 5. 7-7 h7^f^/l-'>^Dr h7'>n^F- 
f-y. 1, 3. 5, 7-7^ f>7- t e r t-:;^h^'>- 
1, 3, 5, 7-r h7;^f^/^i^^nx h7v^D=¥1^ 40 

y^ 1, 3, 5, 7 -TVyy^J^iy-i, 3, 5, 
7-TVy;^'^j\^'yi^^'fyyi^^^^y. 1, 3. 

5, 7, 9 iV^yh^i^-l. 3, 5. 7, 9-^ 

y^ :^'^Ji^iy^t2-<y^^yu^^y^ 1, 3, 5. 7, 
9 — t^'^j: h:^'^-!, 3. 5, 7, 9 — *y^ 
/iri^^a-<y^yn^'^y^ 1. 3, 5, 7, B-^y 
^-n-T'DzK^v'-l, 3, 5, 7, 9-^^-^>^ 
p^V^S/P^f-V, 1, 3, 5. 7. 9 -^^^ 
^- i s o-7'od^^'>- 1, 3, 5, 7, 9-^y^ 
/^/i^iy^a-<yfi^a^'^y^ 1, 3, 5. 7. 9- 50 



-<y^-n-yh^y-i, 3, 5, 7. s-^y^/ 

f•/^i/^^^y^v/D^1^y, 1, 3. 5, 7. 9-^ 
s e c h^i/- 1. 3, 5. 7, 9-^>^^ 
jp'^/Ui/iJ'n^V^i/ndri^V, 1. 3, 5, 7, 9- 
^X^J'- t e r t-::/ h=^->- 1, 3. 5, 7. 9-^ 
V^-7ff^/^^'^^^y^•>D^1^V, 1, 3. 5, 7, 
9-^V^7a:y 1 , 3, 5, 7, g--^^-^;^ 

^m^^&4oo£k±(D. jK^pt^/u/ K^p->^^p:3^^•^^ 
yp3^^^->v^p^1^^^. 3Ky Tff^/i-- i s o-T'pjK^ 

2Ky p'f'/^-n-y h^v'i/^:^^i^>', 
2Ky ^f^/U- s e c h^i^i^p^1h>'. jKy^^/U 
- t e r t->^h^'>->n^1^:/. 3tf y p< f^/U7 ^ / ^ 

i^i/p^i^>-. y^f'i^yt^n<oM&w-^^^M4 0 
o£ii±co. sKy tr=:/i/;^ h^•>'>p#i^v. zKy tr^i/u 

h^'>v^P=^i^V. 3i^y tr=/U-n-yD2K^r'>'>P 
^i^^-. 2Ky t'r:/W- i s o-yPzK^v'v^P^f-^-, 
zKy trrl/^-n-:/h^^''>P^1^V. zKyt'^/V-s 
e c-T'h^v^v^D^^i^^^. 3Ky fc*ri/U-t er t-Zf 
h^v">P'^f->'. zKy :^v^t/p^rf-i^. 

2Ky;^^u>'fegofil:5>^l:4 0 0Jeil±<^\ jKy^^ 
-/M h^'>->p^f-:^. 2Ky h^v^->p=3^ 

f-V. 3Ky 73I=:/^-n-7'P2K^v'v'0^•^^V. ^]) 
y:t:=./U- i s 0-yP2K^'>'>.P:^i^>'. zKy^ai::^ 
/U"n-:/h^v">P^f*>'. JKy^ainyV-s e c- 
7" h=^V->P^1^>^. dfy t e r t-Z^h^ 

'>->p^1^:/. zKy 7a:=:yu7 3iy ^v'v'ci:3^i^:/, 
y;^f^u>'ftS[(7?fil:SFJ*^^^fi:4 0 0£;±<O. jKyi^ 
p< h^vv-p^i^^^x 7i<v i^^ h^-yyu^'^y.^v 

i^-n-yxi^^-yi^ne^i-y^ ^Vi^- i s o-T'p 
2K^i^i/n#f->', :^fy^^-n-:/h^^v'•>o:2^i^:/. 
2Ky V?- s e c h#i^v/P^f*V. :^^y V?- t e r 

t-y h^v^v'p^f-:/. sj^y e;73iy:^'>->p:5^f-i/ 

[0 0 18] Ztl(b(Di^yyit^(0^t^. tff-^L< 

fts y" hyy^xu/^-y-yyy^ y'hy^ys (p< h^v'^i 

-rh^^;^ (n-T'p^K^i/ni h^i^) y^ ^ 
hy^r^ ( i s o-T'psK^aE^v^ai h^i/) i/y^, ^ h 
y^y^ (n-:/h^y=^h^y) >yy^ "rhy^y^ 
(s e c-yh^iy:^h^i/) i^yy. "rh^^T^ (t 

e T t-y h^y=^h^-y) >yy. fhy^y^ (7^ 
=Li^i/3i[^^iy) yyy, -rhy^:^ (p^ h^i^^ihiir 

h^y) yyy. Thy^y^ (n-T^PsK^v^^n h^v' 
>yy^ Thy^y^ ( i s o-ypjK^i^a: 
h^i^aih^i^) i^^V. Thy^^ (n-Zfh^-y^ 
h^i^ji K'^i^) i^^:^. "rhy^y^ (s e c->^ 
h^v-a: h:^v/) -VyV. T^h^^:^ (t e r t- 
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:^h^v'3ih^i/3ih#'» i/y>^ "rVy^:^ (2- 

/u) 3^^^^. 1, 3. 5, 1 -TVy-n-^mfsiic^y 
-1. 3, 5. 7-7" hTT'^/UC^^nf' 
y> 1, 3, 5, 7-7" i s o-T'cisK^^v^- 

1, 3. 5, 7-r>7>^/^->:J' nr h7i^D:^f- 
1. 3. 5, 7--7^ h7-n-y 3. 
5, 7-x o-r h7V^:^i^y, 1, 

3, 5, 7-r h7-s e c-:/h^'>-l, 3, 5. io 
7— r h7>?'f'/^i>'^crT- hyVo^f-:^. 1. 3. 
5, 7— r h7- t e r t->^h^i/-l. 3, 5. 7 
-r h7^^/^*>t^C37" h7v^D^f•t^:/. 1, 3, 5. 
7-r h773iy^'>-l. 3, 5. 7-xh7;^^/U 
i/^Df^ h^e^Dd^f-^, 1, 3, 5, 7. 9-'<>'^ 
^h=^'>-l, 3, 5. 7, 9-^>^p<^/Uv':^^ 
^^^v^D^f■:^^ 1, 3, 5. 7, ^-^>^:^V^^y 
-1, 3. 5. 7. g-^^^^^f'/Uv'^o^r^^ixo 
^f-^-, 1, 3, 5, 7. 9— ^V^-n-ypjJ^^^i^ 
-1. 3. 5. 7, 9-^>^^y^/Uv^^ D^^^^'>D 20 
^s^rf-^-. 1, 3. 5, 7. 9~^i^^- i s o-T'nz}? 

3, 5. 7, 9-^V^pff'/^v'^P^>'^ 
v-d:^^^^^, 1, 3, 5, 7, 9--<^-i?-n->' 

3, 6, 7. 9-^>'^$'p<f^/^v'^P-<>'^i/ 
u^^^y^ 1. 3, 5. 7, 9-^:/^- s e c-y h 
:3r;>-l. 3, 5, 7, ^ -^l/^ :^^}Vi/^ u^:y^ 

v^d^f-V, 1, 3, 5, 7, 9 ^X^-tert- 

rfV^'y-\, 3, 5, 7, 9 — l^^^T'f'/l-C^^D-: 
^^^?v^o^i^^/, 1, 3. 5, 7, 9— 

3, 5, 7 , 9-^V^p'f^/Uv':^ D^>'t5?i^ 30 
2Ky;^^t^^^iJfi[ft5|^t&i>^fi4 0p£il± 
* sKy h^v''>D=^i^V. d^y ^f^yl^rc 

5/i^piM?->', sKy Xf'/^-n-7'D2^^^i^v'^:^1^ 
V. zKypff^/U-i s o -7^13:3^^ Vi^n^f-:^, ;Ky 
V^/^-n-T' h:^v-'>D^i^:/. 23<y;^f^/W- s e c 
-y^h^i/v-D^^f-i^. 3Ky>^/U-t e r t-y^h^^^ 
v^ixD^i^V. zKy ;^f=•/^:7a:/^i/->o:^^1^>', zKy 
h^iXi/n^f->-, 2Kyi^3:haF^'>">n#H^v, jK 
yi^-n-ynd^^v^i^n:^E^f-V. sKyi^-iso-^ 

^JK'^•>'>Da^^i^:/X-fc5o 40 
[0 0 1 91 ±15 (A) /Si>4r«/«1-6{b^«D (1) ^ 

/u^^t). 0. 2 5-'3^yK07k4r^i/^'5Ci:*5#^C 
<. 0, 3-2. 5^/KO*S:^ra^6Ctds«pt;:»^u 
v\ S^;()D-r-5*^^fi;65 0. 3 --2. S^/i'f^jSHf*?^!! 

[0020] ^fc. (A) j*^>^«j5g'r6^b-g'4^ (1) 



;65T-#<Sc h^k'&ife^ UTd. 'W;tf^. 

hy- i -T^Djj^^^i^-^y (T^^/ur-fe 

h) f'^y. hy-n-y^h=¥'>'^/ (r-fe^/VT-ir 

h+-h) ^^J'v, hy-s e c-y h^i^-^y (r 

irf^/i^r-ir h) ^^v> h y ~ t l>=¥v^ • ^ 

-s e c-:;^h=aev'- b';^^ (T-fe^/wr-fe h-t— h) ^ 
h) ^^>^. ^/ccH=^>'- hy;^ (r-fef^/i-rir h:^ 
/ur-th-^-h) ^y- i -T'o^K^i/ - hy 

v'- hy;^ (r-fef^/wr-fe h':^-h) ^^v. -=ey-s 

^y-t->^h^'>- hy (T-fe^/UT-t h:^~ 
h) ^^v. -rh^^;^ (rir^yv.T-fe h) 

hy-n-7'D7}^:5r'>-^y (rnf^/ur-t hr-t 
x-h) f":?:/^ hy-i-yoxK:¥e^-^y (^^/w 

h=?rv"^/ (aif^/wr-fe hr-fer-h) ^^^v. hy 
-t-yh'^iy-^/ (3:-^/ur'fe hr-feT^-h) 

h) f'^^ v. v?-i-:/ci7K^e^ - ir;^ (3:f=-/uT-feh 

r-fehT-feT-h) f^^^-. v^-s e c-^ h^v-- 
;^ (jif^/ur-fe hr-fer- h) v^-t-T'h^ 

ix. (ai^/wr-fe hT-feT^- h) f^^:^. ^yaih 
hy;^ (aif^/wr-fe hr-feTT^-h) ^/ 
-n-T'p^K^i^- hy:^ hr-fex- h) 

f^^:^. ^y- i -:/ci4?^'>- hy^ (3if^/wT"feh 

r-tf^-h) "^^y. ^y~n->^h^v^- hy-x (m 

f^/ur-fc hr-fex- h) '^^^y. ^y - s e c-:/ h^r 
hy;^ (ai^/i-r't hr-fer^- h) f-^^, ^j- 
t-yh^'>- hy;^ (jif^/vr-t hT-fex-h) 

V. xhy^J:^ (^f'/i-r^ hr-fe-r- h) f^^^' V. ^ 

y (r-fef'/wT-fe h-^-h) hyjx (aif^/uT-fe hr-fe 
x-h) ^^^^-^ l^::^ (T-tr^/i-r't h-f- h) fcT::^ 

(znf^/wT-t hr-irx- h) f'^v, hy ;^ (r-t^/u 
T-th-^-h) ^y (3if^/vr-fe hr^x- h) 5"^:^ 
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y - i --/uTi^^i/ . (r-fef^/i^Tir ht— h) 

h) ^/-s e c-T'h'^i^- hy 

T'h^v" hy^ (T-tf^/i-Tir h-:^~h) v?/u=i=it> 

^/ (in^/PTir hr-tT^- h) v^/U=i:=i!>A. hy- 
^iJ'i^. hy-s e c-:/h^i^-"=t/ (a^f^/wr-feh 30 

r-feT^-h) v?/W3n!^ix. hy-t->^h^v-.^/ 

f^/WT-t hT-feT^- h) A. i^- s e c 

h) i;/P3=:iJrA, hy>^ (3:5^/Ur-fe 40 

- i -T'ciiKaev" hy^ (3:f^/PT-fehT-tX"- h) 
-fe VT^'r—h) ^/ - s e c |> 

h) i^yuari^^ix, rhy^X (3:f^yVT-t hT'tT- 
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[0 0 2 1 1 ^mskt LXtt. «;trf. g^K. t^d t- 2^ 

Wi.^^^^y^. y^^-K. x;?7^^S. -^u 

yyi-^^'K. f-yf^/i-K. Sc.6#k. p- 

^^fV^. ^aivK, ffi^»/j?if«:3^»f 

[0 0 2 2] *-«igSi:LTtt. «;tff. li-yi^V. tf 

/K f^yv^:^. fnyi/:/, f-^yv^:/, f=iy 
hy^f"/^T^:/. hy^i^/WT^:^, ^/^i^y 

V y 7K^>ft:;^7y 7K®s^k/^y 7K®&^b;<7 

1 afc'5v>»i 2 a£Ji±^i^^(wft^ tr t J: 

[00 2 41 ±l£ttj^tO^^Srt:. (A) ^^^ft^l" 
(1) lOOfiftWlC^LT. il^. 0. 0 0 
l-lOfiftSS. »*L<flO. 0 1-1 0fil:^fB05« 

[002 5] i^wyi(n>vmAjm^mxt. (A) 
(B) ^^^^wm\'^nm%t.\t'7f'^\^xfi^. 

-^-/^^^^ ^V^-f^^^ 2. 2. 4--hy^f-/W'^ 
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^^m^itP^^^^i^ \:^^ J -/i-. J n - 
/K y^^/^T/^=i— /K s e c-yf-zl'T/Wa — 

/K n-^=^f-y-/K 2-^f"/U-^V^/-/W, se 
c -^^'V/^T/l^:^— 2 -J^f-yl-:/^ /— /l-, 2- 

2- 3:f^/U^^1^>'-;K 2-;i-^^/"-/K n-y=^ 
/UT'yUri— 2, 6 -i^^^^ f /^^^^ 7 — /U- 4 x n 
- 7^ jo J — sec-!? >'-7^;>/i'r /^=^ — /i^. b !J ;»< 
^/py ri/UT'/Vra— /U, sec — T h ^^i^/^T/Wa — 
/W. s e c — ^T'^r v//^T/^=3— /u^ :7 3:y— 

3, 5- hy ;^^/^v'^^cI^^i^y-/K ^Viz/PT/i- 

u:/^y=i— /K 1, 2-7^0 t'u^^l/ 3— /K 1, 20 

3- :/f^u:^^y ^>'^vi?:2h-/w-2, 4^ 
2-;?ff^/u^V:?>'v^:2h— /u- 2, 4. ^^i^>'v?;f^- 
/W-2. 5 s ^7'^:^v^:^~/l^-2, 4 s 2 ~:xif^/v^ 

^1^:^v?2^-/^- 1 , 3. V3if^u:/^y i^:/ 
; T-t h ^'v ^ f"/V3if^/u>5r h y f^/u- n - 

T^/K 2-3:^f-/W^=¥i^/V'^— r/K 
K. 1. 2-7^0 fUV:^*^>^K. v^2t-:^y7V, 4- 

^y 3— /u-^y ji^/U3i— r/K •3:f^i^>'^y =3— /Uv? 
:E.f-/W3:— -r/K 3^f'U'>'^y 3— /l-^y — n— 

T-yUs 3::f-U>'^y =3— /U-ty — n— ^^iz/Wat— 
ji^ixy^y 3-/u^y 73i=:yW3i— r/K 

UV^y 3— /U-ty — 2— ^^/L':/^/1':e.'— "T/K 
U^'^y 3— yWv^r/f'/U'ai— x/K i^J^f^l^Vi/y 3- 
/U^y y T^/K i/:x.^U'y^y a— /W^yai^ 

/POL— r/K v^-xf-i^>^^y 3— /Uv?3if-/U3i— r/K 
v?j:f^uv>/y 3-/u^y-n-:/f-/U3i— r/K i^^i 



^y^-zw^y-n .^v'/U3:— t'/K 3:h^'>hy 

i/yzi^/K r h73c^u:/^y a-zui^-n^T^f^/v 

:^cifcf UV^y 3— /l/^yai^/Pai— x/w, ^nfcTu:^ 
3— /u^y tvuin— "T/K 7'Dfcfu>^^y3— 
/w-ty yf^/u-ni— r/K fU'V^y =3— /w^y y 

r/K hy7'ol^u:^^y 3— /l^yy^/wa:— -^/K 
7^K^tKD:77>. 2-y^/wr hyb Ko 

hy. K®sn->^DtVK s^ge-ryT^ne/K Slfg^n- 

:/f"/K i^K^y>^f^/K SIfKs e c-T'f^/K »®Sn 
— ftSs e c--<V^/K S^»3-y h=3ev' 
y^/K S^^yf^/^-^^^f^^K i^®^2-a:^/u:y5^/K • 
KK2-^^/W'^^v'/K HF»^:/v^/K g^Kv^iJ^n^ 
^i//K WKy^/l-i^^O'>.^i//K »Kn-y-/K 
r-fehRKy^/K r*hR»^f^/K RK^if^^^^;/ 
y 3— /vqty y f^/uoi— r/p, f^gg3if=-U' v^y 3-/1^ 
^ym^/u^— r/K gtKv?^^u>'^y 3— /i^^y y 

t'/K f^^>^:r.f^i^V^y 3— /w^y-n-:^^/U:t 
r/K g^Ky'cfcfU'V^y 3— /u^y y ^/woL— r 
/K S^KT'Pfc'UV^y 3— /W^yaLf^/ba:— » 
g^T'o fc:'i/V^y3— yu^y:yDt:Vmi— t'/K g^Se:?' 
p fu^j/y 3— /w^y T'^/v^^r/K KKv^^^oti' 
UV^y 3-/p^y y5^/P:t— T'/K il?»i^:/ntf U'^' 
3— /w^ym^/nn— x/K i^§^®?:/y 3— /u, ft 
Ky h^i/hy :/y Z^'ot'sh^^K^^/K 

3:j:^f^/P*»jK; N-yf^/Wd^/W-fc.T$ K. N. N-v? 

y^/U^/UAT^ K> N. \^-i>::xL^fVi^fVKr ^ K. 

r-thr^K. N-yf'/wT'fe hr^: K. n, N-v?y 
^/ur-fehr^K. N-yf'/urnfcr;*->'r$ K. n- 

y f^/vh-D y vi^ft}i(o^'^nwmk ; m^^y ^/K 

v^yf-/u:^/W3j^^t^K, ;^/UsJ^7^^, 1, Z-'^xi/^^y 
60 l«*)5t>ll2a£A±S:iB^LTftffi-r 

[00261 ;^¥tm(ofmAmfm^rts ±^owmm 

M^-t^i-^tiK (A) ^^^m^^^it^^ (1) §r 

1 0 0 2 7 1 (A) ^^>^«^1-^>^^:'^^fe 

(1) i:m»^'ttcmmmm:is tkstwi^w^svmi 
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SSjbD t X ib^i/ > T t J: v > tK^^D^ICtK^" -5 1 > 

[0 0 2 8] ^fc. 

2 0fiS%&lT. 4#lc5fifi:%^T"C*>-5r^dS» 

(1) coAD7K^5^«*3J:t;^/^fcli^<^«i-&<oKlc:*i:6 
»^d5fct), -t<7?^S:;65 2 0Sl:%aT. »tL<«:5 io 
Sfi%£ilTl;i/jr 6 J: 5 «wSRg/jr if|;i J: 5 K^5fef 6 r i: 

[0 0 2 9] *^!^<om?^^^M^ife4'iri5it-5 (A) 

^^^^ (B) ^i^tommm^n. (a) (^±;!jo* 

5, (B) ^^^(O'^^&ii^l'^SOm&^Th^tm^ 

0 0%;!n];lc5^U"COHS^/j?»), 20 

[0 0 3 0 ] $ blcTIE 

<^ J: 5 /<f^:«'^^;!JD LT t> J: I. \ 
10 0 3 1] B-i^^h> 

^-i^^ hl^ti^xn. Tir^/wr-t hv, 2. 4 — > 
2, 4-^:^^>i/:^y. 3, 5-- ^T' 
>5':xi;;d-^^, 2, 4-:t^^l^i^:t>: 3, 5-2^^^ 
:/v?:^:/, 2, 4^y^l^i^^l^. 3, s-y^v-v^sj- 
5-;^f=-/W-2, 4-^^^:yi^^>, 2, 2. 

6. 6-7^ h7^f^/W-3, 5 — ^yi^:^i^:t>'. 1, 30 
1, 1, 5, 5, S'-^^^y/i^:ta~2, 

i^J(7Pl-5 OfiSro. »^L< 1^3-3 0Sl:%ir-r5 

^\ 

[0 0 3 2] ^(Di\lti.(Dmm 

^ff^t<lll0~20m/i. @J^4^«gd5l 0-4 

ofia%mg<^t3co-e*>^, zox^fi. 3o-f Ki*'> 

-/i-'>y ;&>'/Ui3it5-ry^n/<y-/Pv^y;«7//l' ; 
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i-ry/i^S 20. 1^100. 1^200 ;)m7r^>^ 

10. 1^1 3 2fj:ifp>mfbti^o tm^-v-^-tLx 
ft. -r^'Ky-^-. Ji^y^^ h\ 2KyT^5^^Ks ^Ky 

y i'A^l:Sr2 0 p p b^rtOffi^-r-5<?5;6i»^ LV\ 
[00 3 3] ^^i^^fflM^^osigj:^^ 

^^m(Dm^^mm^<^i:mm'ri>\z,^i.xns ±U(d 

J:5t-. SKt. (A) ^5>*««i-6{l:^4fe (1) 

»U le-^uyiiO^. (B) ^5>«:SS;!iD-rixrf J: < . «f 

[0 0 3 4] *|g|^(^ja^i|^<^il3»[jfeO*«:«^ LT 

OMb^ife (1) i^xx^!m&<omimmt^hfj:^m^(^ 
m^&(oyi(.isxxfmm%:iu:txmji^im ' m^Rit:> 
^n^tKDh. (B) v'7Wb^^^^D-r'5*& 
(D^fb-g^ife (1) i^x,xj^'i^^^^(D^mmt--hfj:^m^^^ 

K^^Lfcot,, (B) '>7:^jb^i^^S5;!jDl-6;^fe 

[003 5] (D^b-B^^s^ ( 1 ) ^x.xj^£>^m&(D:mimm^ 

h^^^&^mz^ m^^<oij^^^Xfmm:mk.XMi^9t 
M ' m^mC^i:notc(Dt,s (B) i^yi^it^i^^md 

fee 

(iXb-i^ife (1) :feJ:t;£v^l:o;^^^pj^^b^<f5S^ife 
^tTofc<75t?. (B) i^y^it-^^^Xn^-'J^V^ 
[003 6] dMb-g^^ ( 1 ) isX-d'B^&aymmm^ 



(10) 
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mt-^^ (1) ^xr^'S^'^mm^mimmf}^b^j:i>&^^ 

^?Tofc(Dt>. (B) i^yl^it^^isXXJ^^-i^^hy 
[0 0 3 7] :i(DXo\^LXnhfhi>^^^^<Dm^f^(D 
£dS2'-3 0£l:%-efe6^> 
y^^J- [ (A) ~ (B) ofifi5Fi!&5>^ftii, ii 

1, 00 0--1 2 0, 0 0 0s»*U<ttl, 20 
O-'lOO, OOOSSX-fe^), 

[0 0 3 8J ::<^<t 5»-tT^^t>tT.^>*^PJ^om^ife 

v'ynV^in/N, S i 02 SiN[>:3iyN/^ 

6o 

!9T-J?$0. 0 5-1. 5MingS> 2lEl^!5T*tt^^ 
0. 1^3Mmga<7)2SR4:Jg|8i-5Ci:;65-t?#-5, 

om. -^iax-^i^f 6d\ fc^iMi. 8o~6oot:m 
g(^iagT% ii^> 5-2 4 0^mg;!iD^LTe:lfel--5 

;[lDm#H«i: UXtt. ^fS,T. glS#H^. r/u 30 

[0 0 4 0] CcDJ:5l2:Lr«bn5K«:. IfeSitlcff 

ttx LSI. v-^T^AL 

DRAM. SDRAM. RDRAM. D-RDRA 

5« 40 

[0 0 4 1] 

immm] ^:xt. mmm^mfx. ^^^M^^h\zA» 

mm^m(D^mns 9:<oxo\:iLxm^Lrzi>(oxh 
(0 0 4 21 (Mw) 
- (GPC) Sl::J:*?ifti;eLfc, • so 
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^JS'&^igSr. 1 00c cOr hyfc Ko:77V(::g 

hj?^7A (^7^/H5 0-C ALC/GPC) 
;i77J. :BgftmX (tt) SiOSHODEX A-8 0M 

(g^SOcm) 

S'J^ias : 4 ot: 

JIEiS : 1 c c/^ 

[0 0 4 31 mm^-'i^ 

i^=-^-*fflV>T. IhHEJSI. SOOrpm. 2 0«? 

c)^{4^xi^-c^:fiiLyho ^o^. 8 o'Ccota^ic^^^L 

fco 2fcVNT% 2 0 0t:(^t&S{^i^^Lfc2js:xhyu-h 

(Rudolph Technologies ^M. S 
pectra Laser20 0) Srffil/^T^^MrtX* 
bOMM^X^it, #ib*LfcK^0 3a^«-SU TIES 

O : m^(D 3 a 0 0 n m*SS 
X : mi(OZ ati^l 0 Onm£l± 

[0 0 4 4] MIMMilS 

P^. 2 0 ot:x5:$>Ppig:K^ftjefeU $t>(::4 5 0t:(^ 
n^^-':f>^xs 0 ot:T-6 o^5tg^#fe^L^Co. j 
IS K 5 4 0 0 \ztm\^iti^^m^x r> ^^if^ 

[004 51 mw^ 

ra. 2 0 Ot:T65>PrgSSSrft«t. ^F^ICSOO'CO 

KS^h-y^-^xeo^SK^lS^U/to 4§e>ix;tSS 

ft!. HP 1 64 5 1B®aiiSj:t;HP4 2 8 4A7'Ui/' 
VLCR;^-!^'-ffll^T> 1 OkHzlCiott'S^fi 

[004 6] 1 

X«is^^?^i:. ^taSSrSO'ClwSJgS-frjto 

»4. 4 gS:g«$iirfc><;?|->'3J5«Wci 3 0 gSrl^P^ 

*MtT»«(w^ADLfco ^iOS^x 5 0'CX2^PflSf&$ 



(11) 
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r± h >'T/W'3— 2 3 9 smwL. 5 0 t:T*Sf&a^* 

Bfe^L. (A-1) «r#ytu wO;(iD7K5«»«l^4^ 

oss^^&^J-^fitt. 2, 3 0 0-efcoyto 

[004 7] -^^^12 

h 7< h:^^/-^^:/! 6 9. 7gi:v^^yyniK 
^v'^^ >^tf'^^f^/^rir5^/ur-fer- hi. 1 g ^> 

!7:/^-^-r-«^{i^^. ^ta^^5 0*tlr^^$ii: 

/Urr— /P2 3 9 g^;tJDU^ 5 0*CX-SlC?K^^b> ^ - 
/^^^ti^^^2 3 9 g^^<3Ku-v^3:^T-R^5fet. ^ 

ie« (A-2) ^^#^o ;i(^Ja7K^>«iS'&»tojissF*& 

3, 2 0 0-e^ofc„ 

[0 0 4 8] ^^mz 

^f'/WM;^ h^'>i^7>'l 0 1. S etr-by^i 
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